The article presents results of pitting corrosion studies of selected silicon cast irons. The range of studies included low, medium and high silicon cast iron. The amount of alloying addition (Si) in examined cast irons was between 5 to 25 %. Experimental melts of silicon cast irons [1] [2] [3] were conducted in Department of Foundry of Silesian University of Technology in Gliwice and pitting corrosion resistance tests were performed in Faculty of Biomedical Engineering in Department of Biomaterials and Medical Devices Engineering of Silesian University of Technology in Zabrze. In tests of corrosion resistance the potentiostat VoltaLab PGP201 was used. Results obtained in those research complement the knowledge about the corrosion resistance of iron alloys with carbon containing Si alloying addition above 17 % [4] [5] [6] . Obtained results were supplemented with metallographic examinations using scanning electron microscopy. The analysis of chemical composition for cast irons using Leco spectrometer was done and the content of alloying element (silicon) was also determined using the gravimetric method in the laboratory of the Institute of Welding in Gliwice. The compounds of microstructure was identify by Xray diffraction.
Introduction
Alloying elements can play a main role in the sensitivity of cast irons to corrosion attack. The alloying elements generally used to increase the corrosion resistance of cast irons include silicon, nickel, copper, molybdenum and chromium [4] . Silicon is the most important alloying element used to improve the corrosion resistance of cast irons [4] [5] [6] [7] . Silicon is generally not considered an alloying element in cast ions until levels exceed 3% [4] [5] . Silicon levels between 3 and 14% offer some increase in corrosion resistance to the alloy, but above about 14% Si, the corrosion resistance of the cast iron increases significantly [4] . Silicon levels up to 17% have been used to enhance the corrosion resistance of the alloy further, but silicon levels over 16% make difficult to manufacture [1] [2] [3] [4] [5] [6] [7] . The main use of silicon cast iron are: anodes for corrosion protection, pump cases for transport of aggressive fabrics, inserts in valves for transport of aggressive fluids, drains in chemical companies, hospitals and laboratories, pipes, nozzles in mixers and blenders, bearings in corrosive and or higher temperature circumstances [7] . The main applications of SiMo cast iron (with 5% Si content) are: exhaust manifolds for combustion engines, gas turbine components, moulds for casting of titanium, brass and zinc alloys, holders for heat treatment (cyclic temperature changes), elements of furnaces for heat treatment [8] [9] [10] [11] . High resistance to wear, very good resistance to corrosion and the additional advantage of this material is the low production cost. Was the reason for research (alloys with containing more than 17% Si) in terms of corrosion resistance.
Description of the work methodology
Experimental melts were conducted in the induction furnace with medium frequency. The charge consisted of steel scrap with low sulphur content. Other ingredients added during the melting was Ranco carburizer, ferrosilicon FeSi75, and FeMo65 rich alloy (for SiMo ductile cast iron). The spheroidization process (for SiMo ductile iron) of cast iron was conducted in the bottom of the ladle, after covering the nodulizing agent by pieces of steel scrap [13] . Magnesium rich alloy used in the studies was FeSiMg5RE. The charging materials were melted down, the carburizer was introduced and then the metal bath was overheated. The next step was liquid alloy cooling (slowly, along with furnace cooling) down to 1200°C. This operation's goal was to remove all gases dissolved in molten metal [2] . Then the liquid metal bath was heated up to1350°C. Liquid alloy was poured into hot foundry ladle and then poured into shell moulds. The test set up for potentiodynamic corrosion test was presented on As a corossive environment for studies the aqueous solution of 3% NaCl was used.
The corrosion tests started with establishing the open circuit potential E OCP at currentless conditions during the time T = 120 min. The polarization curves were recorded starting with the initial potential value, E init = E OCP − 100 mV. The potential changed along the anode direction at the rate of 3 mV/s.Once the anodic current density reached the value of 1 mA/cm 2 , the polarization direction was changed. On the basis of the obtained curves the corrosion potential E corr was determined, and the value of the polarization resistance R p and corrosion current i corr were calculated with the use of the Stern and Tafel methods [14] [15] [16] . Figure 4 can be noticed precipitation of nodular graphite in ferritic matrix. X-ray diffraction shown the present of molybdenum on the grain boundaries (not visible in the photograph). Results of potentiodynamic tests of pitting corrosion resistance were shown in Table 2 and Figure 9 . 
Research results

Conclusions
Basing on the results of studies concluded that the corrosion potentials E corr for samples of alloy 1 and 2 are between -705 mV to -688 mV while the corrosion potentials for samples of alloy 3-5 are between -268 mV do -90 mV. For samples 1 and 2 concluded the low value of breakdown potential E b and repassivation E cp (table 2) which says about the absence of pitting corrosion resistance in those cases. However, for other tested alloys the transpassivation potential E tr has got a preferred value, which is about 1490 mV for alloys with 16.13, 17.92 and 26.23 % Si content (table 2) . Besides, the addition of silicon added into analysed melts contributed to the increase of polarization resistance value (Fig. 11 ) and the decrease of corrosion current value in comparison to samples from alloys 1 and 2. The long plato section on polarization graph (Fig. 10) indicates the presence of passive layer on the surface of examined alloys (3) (4) (5) which significantly improves the corrosion resistance of high silicon cast iron in comparison to low and medium silicon cast irons. Taking into account obtained parameters the best pitting corrosion resistance is characterised by alloy 5 with 26,23 % of Si. Studies [5, 12] state about positive influence of Si on the decrease of the corrosion speed. This is confirmed by the results of potentiodynamic, for witch it was stated that for alloys with Si content between 16 and 26% transpassivation potential occurs alongside with higher values of polarizing in comparison to the alloys with Si content at levels of 4.94 and 10.27% (Alloy No. 1., and Alloy No. 2).
The confirmation of obtained results (Fig. 9 ) of potentiodynamic testings are the photos of pitting type defects (Fig. 10, Fig. 11 ) on the surface of samples Alloy No. 1 and Alloy No. 2, while for the melts with the content of Si above 16% compact passive layer and no pitting type defects were noticed (Fig. 12) .
